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EXECUTIVE SUMMARY

The Bunker Hill Superfimd site cleanup is based, in large measure, on the use of three 
contamment areas where enormous volumes of buried wastes have been placed. Perhaps the most 
irapoitant technical issue regarding cleanup quality and longer term problems is whether the caps 
over these containment areas are of sufficient quality to absolutely riiinimize water infiltration. 
Otherwise, substantial water- infiltration and leachate production is likely to cause hazardous 
waste contaminants to enter the environment. At issue is whether the caps have been required by 
EPA to have the usually specified capability to greatly restrict water infiltration into the buried 
wastes.

In one of the three cases, the Smeher Complex containment area, the 1992 Record of 
Decision did ^ecify the performance standard usually used for hazardous waste landfills and 
containtrient facilities at Superfimd sites. How'e\ er, at the other two Bunker Hill containment 
areas tliis numerical value for the Iiydraxilic conductivity was not specified. In one case, a 
conductK'ity some ten times greater was ^ecified, which means that rdatKely large amounts of 
water can infiltrate the Central Impoundment .Area causing large amotmts of contaminated 
leachate to form and possibly escape into the environmenr. For the Page Pond containment area, 
EP.A did not spccif>' any hydraulic conductK'ity -\ alue and iv is probable that substantial amounts of 
water will infiltrate the buried w astes.

Studies done as part of the Feasibility Study showed that most likely about 20% or more 
of the total annual precipitation would infiltrate the cap of the Central Impoundment Area, and for 
the Page Pond containment area some 50% or more of the total precipitation would infiltrate the 
buried wastes. In contrast, for the Smelter Con^lex containment area, where EPA specified the 
normally used engineering requirement, only about 3% of the precipitation was estimated to 
infiltrate the cap, but wiiether this requirement was met in design and construction requires 
examination of documents not yet received fi-om EPA.

The less stringent nature of the caps for two of the containment areas reduced the cost of 
the Bunker Hill cleanup. If EPA 'v^•as to seriously consider upgrading the quality of the Bunker 
Hill cleanup, it could consider upgrading the caps for the Centra! Impoundment AreSlndTage 
Pond coutamment areas to meet the normally used hydraulic conductivity standard that was used 
for the Smeller Complex contauiment area. This type of engineering improvement is within the 
realm of reason, in contrast, for example, to suggesting digging up buried waste in order to 
construct a standard double lined hazardous waste landfill.
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INTRODUCTION
Background

The 1992 Record of Decision described three main containment areas and the caps dr 
covers to be used on theux The three containment areas are; the Central Impoundment Area 
(CJA), the Page Pond area, and the Smeher Complex and Mine Operations Area. One purpose of 
this report is to better inform concerned citizens about the nature of the containment strategy for 
the Bunker Hill cleanup.

The ROD specified the use of a 'low permeability cap” for the CIA and said that: ‘The 
remedial actions proposed for the CIA focus on mininrizing releases from this source by 
installation of a cap designed to minimize infiltration through jig tailings and Central Treatment 
Plant sludges disposed of in this area. The CLA. will also serve as a repository for consolidation of 
jig tailings/alluviuin, gypsum and slag removed as a component of other reinedial actions. The 
cap will be designed to have a hydraulic conductixity of less than 10 ‘ cm^scc. After grading of 
the CIA surface and dikes to promote runoS; the cap will be composed of a minimum of twelve 
inches of low permeability material oxerlain by a mmitnum of six inches of clean soil suitable for 
revegetatioiv’ Hydiaulic conductivity refers to the ability of a material to allow water to move 
through it; the smaller the numerical figure, the lower the condurtivity (or permeability). The 
lower tlie conductivity, the HIGHER the performance of the cap material. In other words, it is 
more desirable to have a lower conductivity to increase the contaitument efifectweness of a cap, 
which means a greater ability to keep water out of tlie buried w'astes.

It should be noted that using the language of‘less thaii lO"* cm/sec” is not particularly 
precise, nor is it normal technical language. It essentially means that the conductivity must be less 
than 1 X that is, the number raultipl>ing lO’^' must be less than one. If the conductivity was 
specified as 10'" than that would be equal to . 1 x IO'^. In other words, because EPA did not 
specify either 1 O'* or 10 the conductivity of the cap was required to be within range of 10"* to 
lO'”' cra-'scc. In practice, it would be likely that testing of the cap raataials would produce 
conductiv ity values with an average value just slightly less than 1 x 10'*, becau.se it would be 
cheaper to do so. In the following discussions, for simplicity, it will be assumed that the CIA cap 
w'ould have a conductivity of lO** cm/scc. By ahowiug any value less than 1 x 10 *, EPA provided 
a way to spend less money on the cap for the CIA.

‘The common notation of lO"* means 1/10* or 1/ 1 million, or one milhonth. A number 10 
times larger is lO'Vand a number 10 times smaller is 10'’,

^oie that the April 1998 Explanation of Significant Differences by EPA documented that 
wastes from other areas of the CdA Basin could be disposed in the CIA. This contradicted the 
EPA position expressed in the September 1996 ROD Amendment which said that no such offsite 
wastes would be disposed at Bunker Hill.



For the Page Pond area, the ROD said that the cleanup would “Cap Page Pond benches 
with residential soils’’ and that “The regrading and capping of Page failings Impoundment with 
residential soils will serve as a barrier to direct contact with tailings within this impoundment and 
wiU faciUtate revegetation efforts in that area. In addition, the cap will decrease the leachate
generation of the Page Pond area by promoting runoff and evapotranspiration compared to 
current conditions.”

For ibe Smelter Complex, the ROD said that the cleanup would ‘Cap Lead Smelter and 
Zinc Plant tvith low permeability cap.” EPA’s December 1995 Explanation of Significant 
Differences combined the Lead and Zinc Plant Closure areas into one containment area, the Lead 
Smeller containment area, and the Phosphoric Acid,fertilizer Plant materials were also combined 
into the Lead Smelter area.* The ROD specified that the “Closure of the Lead Smelter and Zinc 
Plant will consist of a minimuin of one foot of low permeability material or a soij/geo synthetic cap 
(or an appropriate combination of the two) that will have an in place hydraulic conductivity of less 
than or equal to 10’^ cm/'sec lo minimize water infiltration and subsequent contaminant 
migration. It is very important to note that this numerical requirement for the hydraulic 
conductivity of the cap is 10 times smaller than that specified for the CIA, which means 
that much less water infiltrab'on through the buried waste is allowed for the Smelter 
Complex cap than for the CL4. .Vlso note that no such numerical requirement was 
specified for the Page Pood area.

It is necessary to note that the Sqnember 1996 Amendment to the ROD by EPA replaced 
treatment of the Principal Tlireat .Material* with containment in a plastic hned “monocell” that 
would be “covered with a HDPE cap, which ^v^l] cover the entire Smelter Complex Closure Area 
This top liner will proxide a supplemental banicr to iofiluation.” In other w-ords, the use of the 
plastic liner would help achieve a low hydraulic conducti\it>\ Such plastic liners are normally 
used in low permeability cap or co^'e^ systems for hazardous waste landfills and containment 
racihties. EPA noted that the size of the monocell was about 3 acres, compared to a total area of 
.jO Bvres for the Stneltcr Complex Closure Area. The Amendment did not change the 
performance requirement of 10’ cm/sec for the permeability of the oxerall Smelter Complex cap. 
ilie Amendment specified a 3-ply, reinforced cppol>mer laminale geomeiubraue (plastic) cover 
and a mnrimum of 12 inches of soil placed over the plastic.

’Note that the December 1995 Explanation of Significant Differences documented that a 
portion of the A-1 ejpsum pond pile waste originally planned for disposal in the CIA would be 
placed ill the Lead Smelter contaimaent area.

■'Note that the original 1992 ROD called for a cover on some existing solid w'aste landfills 
m this area, but that the April 1998 Explanation of Significant Differences bv EPA documer.ted 
that the landfills were excavated instead and the wastes placed into the CIA and Smelter Closure 
comainment areas.
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Scope of this report ; M.

The main purpose of tJiis analysis is to review the cap requirements oi specifications for 
the three main contaiuroent areas relative to’more typical cleanup requirements for Superfund 
sites, and to assess the potential for problems in the future related to low quality performance of 
the caps. The pjincipal technical issue is whether the Bunker Hill containment facilities have caps 
that truly minimize water infiltration and the generation of contaminated leachate. It ^lould also 
be noted that caps are often called covers, but that soil covers usually are much more pemaeable 
than caps; that is, soil covers allow much more w-ater infiltration than engineered caps.

In addition to the 1992 ROD, the Feasibility Study and the Remedial Investigation report 
for the non-populated areas, there were three other key documents, prepare<f as detailed 
supplements to the FS, reviewed for this analysis; they were: RI/FS Technical Memorandum:
Evaluation of Proposed CIA and Page Pond Closure (May 1, 1992); Rl/FS Technical
Memorarffluuf Evaluation of Pioposed Smelter Complex Closure Methods (May 1, 1992); and
RI/FS Teclmical Memorandum: Post-Remediation Water-Quality Projections for Feasibility Study
Alternatives 2,3, and 4 (May 1, 1992). All of these documents w-ere prqjared by a contractor
working for the mining companies. However, it should be noted that no design documents have n
been received fiom EPA or found in the local reposiior>', and that such documents might have
important relevant infoimation concerning this analysis. It mu.rt be emphasized that there a many
teclmical factors regarding design and construction of caps that mfluence cap quality, particularly
ov'er the long tenn. Many well known problems can arise which cause the actual hydraulic
conductivity of a cap in the field to greatly increase because of various kinds of defects cither
intioduced during coustniction or arising after construction. Caps require long term monitoring
and maintenance to ensure optimum performance. Repair and reconstruaion of caps are definite
possibilities, but much depends on the quality of the long term operation and maintenance
progi am for a cleanup. The los.s of containment integrity and perfomiance over time is one
Tcason why statutorily' required five-year reviews for Superfund sites are important. Some such
reviews have discov ered major problems with caps.

TYPICAL SUPERFUIVD CLEANUP REQUIREMENTS
One of the more interesting aspects of the Bunker Hill cleanup is that EPA has generaUy 

not referred to the major containment facilities or areas as landfills, but rather called them 
contamment areas or impoundments. One reason for doing so is to help avoid meeting the more 
normal requirements lor waste landfills under the federal Resource Conservation and Recovery 
Act (RCR.A) regulatory program covering solid and hazardous wastes. For the most part, the 
word ■‘impoundinent” referred to places where liquid wastes have been disposed. The 
Environmental Glossaiy defines impoundment as “A body of water confined by a dam dike 
floodgate, or other bamer.” Tltis book says that this definition is from EPA documents. Modem 
laudfills have sev eral essential eugincered components, including a bottom liner sy’stem. a leachate 
collection system, and a multilayer engineered cap. The Bunker Hill containment areas do not



have ail these systems. The main environmental concern for all landfills or containment areas is 
the potential for hazardous contaminants to leach from the buried wastes because of water 
infiltration and escape into the environment through transport of leachate into the ground and 
possibly ground and surface waters near the buried waste area.

Focusing on the cap, a key component of EPA’s recommended hazardous waste Landfill 
cover system is: “A Low HydrauUc Conductmty Geomembrane/Soil Layer. A 60-cro (24 in.)
Layer of compacted natural or amended soil with a hydraulic conductivity of 1 x 10'" cm'sec in
intimate contact with a minimum of 0.5-mm (20-wil) geomembrane liner.”® This barrier layer is 
closest to the buried waste, and above it is a drainage one foot layer of high permeability soil or 
other material, and above this layer is a two feet thick top vegetation soil layer.

Ev en setting aside the fact that EPA has maintained that the Bunker Hill wastes buried at 
the site ar^not officially designated hazardous wastes, and that the containment facihties arc not 
what EPA defines as hazardous waste landfills, for which there is a complex multilayer cap 
reqaireiDcnt, there is still strong evidence that a cap or cover for any type of waste contaimnent 
facility is normally required to have high performance capabilities to keep water out of the buried 
waste, w'luch means a low conductivity. Consider, for example, a recent remedy selection by EPA 
Region 6 for the Brio Refining Superfund site, Houston, Texas, wlxich also did not use the word 
landfill, but only described the remedy in tenns of “containment.’"® Part of the required remedy 
was a cover which had to consist of the following: “The cap system (clay cover plus liner) shall
achieve a hydraulic conductivity of 10'^ cm’sec.” The liner refers to a plastic material; the irse of a
plastic liner or geomembraue greatly assists obtaining a low hydraulic conduetK ity. Similarly, the 
seven layer RCRA cap for the landfill or containment area at the Agrico Chemical site, Pensacola, 
Florida, also had a perfonnance standard of a 10"’ cm/sec peimcability.’'

A book on containment technologie.s used at cleanup sites noted that: “Historically, a 
compacted clay liner with a thickness of approximately 2 ft and a design hydraulic conductivity of 
no more than 1 x lo’ cm's has been the design standard for landfill caps.”* In speaking of the low 
permeability harrier layer of a cap this reference book said: “Tlie barrier layer is often viewed as 
the most critical engineered component of the final cap. The barrier layer minimizes percolation 
of water through the cap by impeding infiltration through it and by promoting storage or drainage 
of water in tlie overlying layers. If the system is working properly, all or nearly all of the water 
that infiltrates into the cover system is removed by evapotranspiration or internal drainage.”

’EPA, Design and Construction of RCRA/'CERCLA Final Covers, May 1991. 

'’July .1997 Amendment to ROD by EPA Region <5.

'September 1992 ROD by EPA Region 4.

^"Barrier Containment Technologies for Environmental Remediation Applications,” R.R. 
Rumer and M.E. Ryan, editors, -Toho Wiley, 1993.
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Another reference book said: “lie EPA has for years stated a requirement that oonqjaaed-soil 
liners have hydraiUic conductivities of 1x10 ’ cm/s or less.’^^ Virtually every book on the subject 
of landfills and containment refers to a normal government requirement or performance standard 
of 10 ’ cm/sec permeability for caps or covers.

What is evident is that for Bunker Hill, only the Smeher CtJn^lex coiitainment area had a 
specification that can be fairly considered appropriate and consistent wth other generally used 
standards for Superfund cleanups, because of the specification of the 10’ cm/sec hydrauhe 
conductivity. But no such stringent requirement was imposed for the CIA or the Page Pond 
containment areas. For the CIA, the specification that the hydraulic conductivnty be less than lO’^ 
cjn/sec create.s a major opportunity for ha\’ing a much more permeable cap allmving greater water 
iuflltiation and potential for contaminated leachate generation. The mining companies have no 
reason or incentive to sj)end more money to achie^ e the low'cst possible hydrauhe conduetK ity. 
For the Page Pond area, the mere specification of a low penneabilily soil cover imposes no 
stringent performance standard,

Moi eover, for the Bunker Hill Cleanup, the absence of leachate collection systems arid the 
absence of active pumping of groundwater iu the vicinity of the containment areas mean that there 
is a serious potential proWein, The use of what EPA calls an innovative constructed wetlands 
approach to groundwater cleanup, which is largely an unproven and speculative low' cost 
approach, greatly increases the possibihty that contauxinated leacbstes could reach the CdA nver. 
Nor will the groundw'ater mouitoiing system necessarily detect all such leachate discharges in a 
tinjely and complete manner. In other words, the best safeguard against hazardous 
contaminants in buried wastes becoming mobilized and a new threat to the environment is 
to have a high quality cap or cover, which means one that has a very low hydraulic 
conductivity or permeability that absolutely minimizes the amount of water entering the 
buried wastes. This is more of a prevention approach to environmental protection. For the 
Bunker Hill cleanup, the main issue is whether the Cl.\ and Page Pond containment areas 
have low quality cap.s that greatly increase the probability of longer term releases of 
hazardous materials into the environment, which may or may not be effectively addressed 
by planned activities for the site.

Finally, it is instmetive to note somethings that EPA’s Superfund program itself has said 
about the use of coutaittaaent for the cleanup of soils contaminated w'itli heavy metals.^® Here are 
the disadvantages of cootamment according to EPA:

► - "‘design life is uncenam '

'’"Soil Liners." b Standard Handbook of Hazardous Waste Treaimem and Disposal, H.M. 
Freeman, editor, Mc-Graw HilL 1989.

“’EPA, Engineering Bulletin: Technolog>' Alternatives for the Remediation of Soils 
Conl.'uumated with As, Cd, Cr, Hg, and Pb," August 1997.
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► “contamination leinains onsite, available to migrate should contaimncut fail”

► ‘long-term inspection, maiutenanco and monitoring is required”

► “site must be amenable to effective monitoring”

► “Tlie performance of capping systems, once installed, may be difficult to evaluate.”

BUNKER HILL FEASIBILITY STUDY TECHNICAL 

MEMORANDUM ON CIA AND PAGE POND
yshous types of caps were evaluated, particularly with respect to different les'eJs of 

hydraulic conductivity and their impact on the extent of water infiltration through the cap. What 
is most important for the CIA analysis is that the nonnally used hydraulic conductivity value of 
lO'"' cuVsec as well as the high value of lO"* cm/sec were used. For the lower 10'^ level, the 
analysis foutvd that only about 3% of total precipitation would infiltrate the soil/clay cap, but for 
the higher 10“^ level over 20?/o was predicted

For the Page Pond closure only a simple soil cover was analyzed and the analysis showed 
that 50^0 or more of water infiltration was likely under normal or wet conditions. Without the 
soil cover, it was revealed in. one of the documents that about 60% of water infiltrated the wastes 
So clearly, there would be very little benefit fi-om the soU cover with respect to reducing 
infiltTation and leachate production.

A simple soil cover had also been analyzed for the CIA, but w'as rejecte.d because of the 
high amount of water infiltration, similar to that estimated for the Page Pond area cover.

The basis for all of the estimates of water infiltration wns the use of a standard £PA 
model called HELP, which requires various data and assumptions. One important assumption is 
that a stipulated cap hydraulic conductivity actually exists throughout the cap or cover. In 
actuality, however, the problem is that caps or cov ers constructed at sites may have places wliere 
Uie conductivity is much greater than the specification, because of various kinds of defects or 
imperfection.s, such as cracks. U is well known that it is necessary' to measure the conductivity of 
relatively large size amounts of an actual cap rather than rely on snrall laboratory- samples so that 
the mflueuce of high permeability areas is accurately assessed. Tire lower the specified 
conductivity the greater tire margin of safety for a cap, despite the presence of some defects or 
iraperfections. Use of test pads at sites allows more accurate field measurements; it has beerr 
found that such larger size measurements of conductivity are often 1,000 times greater than small 
laboratory sauiples.



In the Summary and Conclusions section of the report it was said that: **7116 reduction of 
percolation into the [CIA] impoxmdments is best achiev ed with a barrier saturated hydraulic 
conductivity of 1x10 ’ cm''sec or less.” Moreover, an appendix to the report presented EPA 
comments and the contractor’s responses, and the very first EPA comment was this:

‘The Agency has reviewed the HELP model runs for the CIA and agrees with tlie
utilization of 10’ cm/sec hydraulic conductivity of the cap for water quality projections.
The HELP model mas indicate that a 10 ’ cm/sec hydraulic conductivity achieves the
substantial reductions in infiltration necessaiy to satisfy RAOs [Remedial Actioj)
ObjectKes] for surface and ground water.” ,

Similarly, in its comments on the draft Feasibility Study and tlie presentation on the CIA, 
given in the Sxeculiv c Summary- of the FS, EPA said: “Replace the term soil/clay cap with the 
peiformance standard, a 10’’ cm/'sec hydraulic conductwity cap.”

■>

Nevertheless, that is NOT what the subsequent ROD specified for use. The technical 
justification for using the higher value of lO"* cm/sec w-as in the third Technical Memorandum 
noted above on w ater quality'. This document noted that using this type of cap w as expected to 
reduce water infiltration by about 50% for some parts of the containment area, and about 90% for 
some other parts. The key argument made was that the metals loading resulting firom leachate 
production would be almost the same for using a cap with 10'’ cm/scc conductivity' as with using 
one with lO’*^* cm''sec conductivity. ITiis author finds this view scientifically implausible. It seems 
implausible that if there is a substantial increase in w-atcr infiltration — over 20% v'ersus 3% — 
that there would be no corresponding increasing in metals loading to the environment. What 
.seems clear is that EP.-V backed off of its original position in support of the cap w'itli a 10 ’ 
cm/sec conductivity and accepted the arguments of the contractor in support of using a 
lower cost cap with a higher conductivity.

Chi a qualitative level, the contractor report also argued that the wastes in the ClA were 
low in contaminant concentration, particularly as compared to the wastes in the Smelter Complex 
contaiument area.

To examine this position ceilain parts of the Remedial Investigation Report were 
reviewed, particularly Table 4-10 on. CIA area contaminants and Table 4-17 on the Smelter 
Complex area contaminants. While there is some truth to the perspective that there were some 
materials with very high contaminant levels in the Smelter Complex, the subject is very complex.
In each containment area there arc multiple types of materials, each with very broad ranges of 
contaminant levels. TTie variations among materials and witliin material categories arc so large as 
to make simplistic generalizations of limited value. The more important point to emphasize is that 
e\ en in CIA wastes there are some materials with exiraordinaiily high contaminant levels. The RI 
data is also of limited value because there are no data on the v’olumes for each category' of waste.

Compounding the coropJexity is that examination of groundwater contaminant levels in the



RI are to some extent tlie reverse of the data for soil and waste contafminaut lev els. That is, some 
of the groundw’atcr contamination appears much w orse for the CIA area than for the Smelter 
Complex area. For example, the hipest arsenic level in the CIA gioundwater was .275 mg/1 
compared to .012 mg/1 in the Smelter Complex groundwater, and the highest lead contamination 
in the CIA groundwater was .978 mg/1 compared to .48 mg/1 in the Smelter Complex. In other 
words, what is important is not jtist how much contamination is witlnn the buried waste within 
containment areas, but how much of that contamination is leachable because of water infiltration. 
From tlxis perspective the RI data seem to indicate a worse situation for the CIA area, at least for 
some of the contaminants. As additional proof of this perspective, note that the fixecutrve 
Summary of the RI report presented the maximum average concentrations for fiv^e contaminants 
in the upper zone groxmdwater, and that for four of these the locations were associated with the 
CIA.

Th “overall point is that even if the Smelter Complex was judged to have the highest level 
of waste contamination, that would not necessarily remove the need for a similar high 
performance cap for the CIA area in order to provide a higher, necessan- level of environmental 
protection.

A.s to the Page Pond containment area, it is also important to note that some of the 
groundwater cont.imiitaticn data in the RI indicate a significant problem. For example, there was 
a significant arsenic level of 053 mg/1 wtdeh is much higher than the maximum lev'el of .012 mg/1 
for the Snrelter Coirplex area; and the lead level of .398 mgl is com])arable to the value of .48 
mg/1 for the Smelter Complex area. The highest zinc level, while lower than the highest levels for 
the CIA and Smelter Complex areas, was still quite .significant at 11.7 mg/1 The main point is 
tltat even for the Page Pond area wliich was only to receive a simple soil cover with no prescribed 
hydraulic conductivit>', there was evidence of a significant problem of metals leaching into 
groundwater. EPA’s comments on the dmft f S included tWs one; ‘'The soil cap on Page Pond 
would reduce the infiltration through the tailings but not control the infiltration.” Reduce but uoi 
control — wliat does this really mean? It certainly suggests that EPA recognized a very limited 
effectiveness of the simple soil cover. Nev'ertheless, EPA let the PRPs use what they wanted, a 
simple soil cover with no specified hydraulic conduaivitv'.

BUNKER HILL FEASIBILITY STUDY TECHNICAL 

MEMORANDUM ON SMELTER COMPLEX
The analysis found that by using a cap with a hydraulic conductmty of 1 O'’ cm/'sec the 

water iufiltratiou could be reduced to about 3% of total annual precipitation, as compared to more 
than 20% for a conductivity of 10 ’ cm'sec. Ihe report concluded that certain remedial 
alternatives, including the one selected, “will effectively limit percolation into the closure areas 
provided a low enough saturated hydrauUc conductivity is achieved within the barrier layer (c.g.,
1 X 10'' cm/'sec).” A most interesting aspect of the study was the premise that it would be 
possible to use certain onsite materials for constructing the cap, and that this w-as acknowledged



to pose some serious technical challenges “Additional testing ’ was acknowledged to be 
necessary to demonstrate that such a low conductivity cap could be constructed from so-called 
“■borrow” soils. What is important to understand that only by using such onsite soils would it be 
possible to minitnize the cost of constructing such a cap. The contractor admitted that newer 
technical approach to converting onsite materials into such low conductivity material would be 
necessary but tit at “e.\perience is limited with this approach.” What is not now dear is how the 
mining companies and their contractors and the various government agencies ensured that 
consistently low conductivity material was used in the cap for the Smelter Complex area.

One of the more important discussions iu this document \va.s in the appendix where the 
contractor responded to various EPA comments. EPA noted that and apparently supported the 
finding of the conti actor analysis that “a hydraulic conductivity of 1x10’’ esn/sec will be required 
to adequately reduce leachate production. This value is apparently the maximiun value by 
guidance, also.” Tire last comment clearly referred to what EPA guidance documents consi.stently 
refer to for a maximum level of conductivity for caps. EPA then went on to raise very' serious and 
appropriate concerns about the potential for actually achieving the desired level of conductivity iu 
ibe design and construction of the Bunker Hill remedy. EPA referred to the “unproven technique 
advocated in the memo.” EPA also raised very appropriate couceois about severe weather 
conditions that are w-ell known to seriously degrade low permeability caps. EPA had correctly 
addressed dramatic ebanges in weather and made this comment about the contractor report: “The 
most challenging w eather effects may not have been considered.”

Some of the contractor's statements strongly support the view of this author that the 
actual design and construction of the Smelter Complex cap [and the other caps or coversj 
re(iuires further examination.’* The contractor admitted that “The certainty of achieving a 
hydraulic conductivity of 1x10'^ orv'scc is undetennined at this time ” The contractor also 
acknowledged that it would be uecessaiy to have “an aaive 0&.M [Operation and Maintenance] 
program, with specific criteria and procedures, to detect and rqiah' damage to either the cap or 
the cover layer.” Concerned citizens may not fully appreciate just how serious and critically 
necessary such a very' long term inspection and repair program is. Yet as time goes by and public 
attention declines, there is less and less assurance that there will be effective site monitoring and 
maintenance over many decades.

It should be clear from the work done on the Smelter Complex containment area cap Uiat 
there w'ere important economic arid technical reasons why the miDiug coirqtauJes w’anted to avoid 
using such a low conductivity cap on the CIA and Page Pond containment areas.

’^All relevant design and construction documents would be reviewed relatn e to some very' 
detailed EPA guidance: “Technical Guidance Document; Quality .Assurance and Quality Control 
for Waste Contanunent Facilities.” For example, EPA has very definite po.;itions regarding the 
testing for hydraulic conductivily.



DISCUSSION AND CONCLUSIONS
The conclusion of this report that the specification for the cap on the C IA was not 

appropriate is consistent with a comment provided to EPA by the U.S. Department of Interior on 
the P) oposed Plan, ultimately adopted as the 1992 Record of Decision, Interior said;

“The closures using RCRA caps with hydraulic conductivity of lO ’ cm/seo (p. 15) is an
important requirement and should be required for the CIA (not 10"* to 10’’ cm/sec range
stated on p. 14).”

Interior referenced the .significant different betw'cen having water infiJtfation xeduced to 
about 3% rather than over 20‘^/'o, the same point made in this report. Interior also said: "VVe 
believ^e that this is an important reduction (especially siirce the CIA seeps are a 680 Ib/day loading 
source) anlTthat 10"’ cnv'.sec should be required by the plan. We disagree with the PRPs’ 
response in the FS Execaitrve Sumrnary to agency comment (v’olume H) number 225 on page 28 
that the )0’’ cap is not appropriate because it is more protccth'c than Idaho normal tailings pile 
closure requirements. This is a Superfund she along a water quality limited stream segment where 
more than normal Best Management Practices should be required.”

Nevertheless, EPA did NOT change its position, based on what the PRPs wanted.’’ 
Instead, it provided what it called “mitigating fartorsthat support 10 '',” For example, it argued 
that certain materials would be removed from the CIA and that some tailings would not be placed 
in that area. Most interestingly, EPA also argued That “there has been extensive community 
comment in support of maintaining open space or similar uses for the CIA. A 1 O’’ cap would 
likely require greater restrictions on foture use.” This position is most fascinating, Wliile it is 
certainly true that it is not reasonable to think about future land use for a capped landfill whose 
cap must be carefully monitored and maimahie-d, it is difficult to understand why this wotild be 
less so for a cap with a conductwity of lO"®. .ANY future use of the CIA area would, to .some 
degree, place in jeopardy maiutainiug even a 10’'' conductivity cap.

The Feasibility Study said the following regarding soil'clay cover systems: “Soil'day 
covers ar’c installed using standard earth mov ing techniques; however, imp>erfections and 
differential compaction of the clay can result in regions of greater penneabilitj' through which 
infiltration may occur. Therefore, experienced and skilled contractors are required for 
implementation ofthi.s option. Also, the surface of so.il.day caps must be protected fiom human

’' To its credit, it appears that EPA probably negotiated a somewhat more stringent 
specification for the CIA cap than tlie PRPs wanted, as evidenced by the fact that the FS only 
referred to a low permeability cap for the CI.A, while EPA’s Proposed Plan and ROD provided 
the hydraulic conductivity' range. But the big benefit, for the PRPs was the avoidance of a 
requirement for a 10’’ cm.'sec conductivity cap for the CLA, as required for the Smelter Complex 
cap.



disturbance and surface erosion to prevent damage/”'* This is why ^.proining design and 
construction actions is very important and why future use of a capped area raises serious issues 
regarding long term cap effectiveness. It should be understood that more highly engineered and 
expensive multilayered caps, required for hazardous waste landfills, are more likely to be able to 
withstand some limited future land uses than a simple, low cost cap.

Lastly, EPA also argued that using a 10'’ cap would not, according to the water quality 
technical memorandum, provide much additional reduction of metals loading, without ever 
cx-plainuig however how a more than 20% infiltration rate would not lead to more of a negative 
impact as compared to the 3% infiltration rate. The key point is that EPA aclomwiedged that use 
of the 10'^ cap on the CIA would require "an inordinately greater expense.” In .other words, as 
with virtually ever^' major decision and change about the Bunker HiU remedy, cost reduction was 

a (hiving force.

It would be most appropriate for EPA to conduct a more thorough and independent 
analysis of tlie relative impacts on environmental loading of vvaste contaminants from using 10’’ 
versus a 10 '^ cap on the CIA.

For the 1992 ROD, the Tribe also made various comments that strongly questioned EPA’s 
decisions about the coutainmeul areas, including; “Neither the unit referred to as the Smelter 
Complex cap, nor the one referred to as the CIA cap are adequately designed to ensure that 
contaminants will not migrate out of the unit.” EPA expressed its disagreement with this view.
Tlie Tribe repeatedly provided comments arguing that EPA should have contplied with various 
regulatory' requirements for hazardous waste landfills or impoundments, but EPA disagreed.

It is concluded tliat studies done as part of the Feasibihty Study showed that most likely 
about 20% or more of the total annual precipitation would infiltrate the cap of the Central 
Impoundment Area, and for the Page Pond containment area some 50% or more of the total 
precipitation would infiltrate the buried wastes. In contrast, for the Smelter Complex containment- 
area, where EPA specified the nonnally used engineering requirement, only about 3% of the 
precipitation was estimated to infiltrate the cap, but whether this requirement was met in design 
and construction requires examination of documents not yet received fi om EPA

ITic less stringent nature of the caps for nvo of the containment areas reduced the cost of 
the Bunker Hill cleanup. If EPA was to seriously consider upgrading the quality of the Bunker 
Hill cleanup, it could consider upgrading the caps for the Central Impoundment Area and Page 
Pond containment areas to meet the normally used hydraulic conductivity standard that vvas used 
for the Smelter Complex containmeiit area. This type of engineering improvement is within the 
realm of iea.son, in contrast, for example, to suggesting digging up buried waste in order to 
consli uct a standard double lined hazardous waste landfill

’^Appendix C on Remedial Technologies, Feasibility Study Volume III.
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Tt is likely that EPA, in response to ih? issues raised in this r^oit, will take the position 
that it does not mattei' whether high, prev'cntable levels of waste contaminants will leach out of 
the CIA and Page Pond containment areas. EPA may argue that the constructed wetlands method 
planned for treating contaminated groundwater from the site to address loadings to the CdA river 
will handle the problem. Howe\er, there is no assurance that the constructed wetlands will in fact 
reduce metals loadings to the river to a degree sufficient to meet w'ater quality standards. Tlie 
best strategy for a Superfimd cleanup is to prevent leachate formation as much as possible, rather 
than tni relying on some method of groundwater and leachate treatment, especially in this case 
where a relatively novel but cheap method of dealing with contaminated groundwater is planned




